Examination of cadmium-induced expression of the small heat shock protein gene, hsp30, in Xenopus laevis A6 kidney epithelial cells.
Cadmium is a highly toxic environmental pollutant that has been classified as a human carcinogen. Toxicological responses to cadmium exposure include respiratory diseases, neurological disorders and kidney damage. In the present study, we have characterized the effect of cadmium on the accumulation of the small heat shock protein (HSP), HSP30, in Xenopus laevis A6 kidney epithelial cells. Incubation of A6 cells with cadmium chloride induced the accumulation of HSP30 protein and hsp30 mRNA. While HSP70 protein and hsp70 mRNA accumulation were also induced, the relative levels of actin remained relatively unaffected. Elevated levels of HSP30 were detected in cells undergoing prolonged exposure of cells to cadmium chloride or in cells recovering from cadmium chloride treatment. Immunocytochemical analysis of cadmium chloride-treated A6 cells revealed HSP30 accumulation primarily in the cytoplasm in a punctate pattern supplemented with larger HSP30 staining structures. Also, HSP30 co-localized with the F-actin cytoskeleton at higher cadmium chloride concentrations. The combination of mild heat shock temperatures plus cadmium chloride concentrations employed in this study resulted in a synergistic accumulation of HSP30 protein and hsp30 mRNA. Finally, in contrast to heat shock, prior exposure of Xenopus A6 cells to cadmium chloride treatment, sufficient to induce the accumulation of HSPs, did not protect the cells against a subsequent thermal challenge.